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(54) METHOD FOR FORMING SILICON OXIDE FILM OF UNIFORM FILM THICKNESS ON THREE-DIMENSIONAL 
CONTAINER MADE OF PLASTIC MATERIAL 

(57)Abstract: 

PURPOSE: To coat a container with a transparent and uniform film ;j 
superior in gas barrier properties by a method wherein an earth 
electrode is disposed over a film-forming surface of a container so that 
a distance between the surface of the container and the surface of the 
electrode is substantially constant and larger than a distance between a 
high-frequency electrode and the film-forming surface of the container, 
and a silicon oxide is deposited under specific conditions. 
CONSTITUTION: When a film is applied to an outer surface of a 
container 9, a distance between a high-frequency electrode 10 and a 
film-forming surface of a container 9 is determined to 10mm or less, 
and a distance between an earth electrode 1 1 and the film-forming 
surface of the container 9 is constant and larger than the distance 
between the film-forming surface and the high-frequency electrode 10. 
A silicon oxide film is deposited with a uniform film thickness on the 
surface of the container 9 opposed to the earth electrode 1 1 under a 
discharge gas pressure of 0.0005-0.05-torr by introducing a plasma of a 
silicon oxide generated by a CVD method into between the container 9 
and the earth electrode 1 1 . In this manner, a uniform film of such an 
ultra-precise film thickness as to have, for example, a film thickness 

difference of 200&angst; or less is formed on the container 9 of a three-dimensional structure for remarkably improving 
gas barrier properties. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The distance of the front face and electrode surface which form the coat of a container in the front-face side which does not 
form the coat of the container of a solid configuration with which T.g. consists of a high plastics ingredient from the film production 
temperature of a silicon oxide thin film arranges an almost fixed RF electrode by 10mm or less. A ground electrode with a distance of 
the front face of a container and an electrode surface large almost more fixed than the distance on an RF electrode and the front face of 
a container which forms a coat is installed in the front-face side which forms a coat. The plasma of the silicon oxide generated with the 
CVD method between a container and a ground electrode How to cover the silicon oxide thin film which was excellent in the 
container of the solid configuration which consists of a plastics ingredient characterized by making a silicon oxide thin film adhere to 
the front face which introduced and countered with the ground electrode of a container by discharge gas pressure 0.0005 - O.OStorr at 
the thickness of homogeneity at gas cutoff nature. 

[Claim 2] The approach the distance of a container front face and a ground electrode covers with 1 l-100mm the silicon oxide thin film 
which was excellent in the container of the solid configuration which consists of an almost fixed plastics ingredient indicated by claim 
1 at gas cutoff nature. 

[Claim 3] How to cover the silicon oxide thin film which was excellent in the container of a solid configuration with which a ground 
electrode consists of a plastics ingredient which are a container covering surface and one electrode which has the opposite front face of 
the same configuration mostly, and which was indicated by claims 1 or 2 at gas cutoff nature. 

[Claim 4] How to cover the silicon oxide thin film which was excellent in the container of a solid configuration with which an RF 
electrode consists of a plastics ingredient indicated by claim 1 thru/or any 1 term of 3 which is the covering surface of a container, and 
one electrode which has the inside of the same configuration mostly at gas cutoff nature. 

[Claim 5] The approach the silicon oxide thin film formed in the front face of the container of the solid configuration which consists of 
a plastics ingredient covers [ thickness ] with refractive indexes 1 .4-1 .5 the silicon oxide thin film which was excellent in the container 
of the solid configuration which consists of a plastics ingredient indicated by claim 1 thru/or any 1 term of 4 which is 300-2000A at 
gas cutoff nature. 

[Claim 6] The distance of the front face and electrode surface which form covering of a container in the front-face side which does not 
form the coat of the container of a solid configuration with which T.g. consists of a high plastics ingredient from the film production 
temperature of a silicon oxide thin film arranges an almost fixed RF electrode by 10mm or less. A ground electrode with a distance of 
the front face of a container and an electrode surface large almost more fixed than the distance on an RF electrode and the front face of 
a container which forms a coat is installed in the front-face side which forms a coat. The organic silicon compound which consists of 
silicon, oxygen, and carbon at least by the low-temperature plasma method The plasma and nothing, Introduce this plasma between a 
container and a ground electrode, carry out a polymerization by discharge-gas-pressure 3x10-3 - 3xl0-2torr, and a silicon compound 
polymer thin film is formed in a container inside. With subsequently, a CVD method How to cover the silicon oxide thin film which 
was excellent in the container of the solid configuration which consists of a plastics ingredient characterized by supplying the plasma 
of the generated silicon oxide and forming the coat of a silicon oxide on a silicon compound thin film by discharge gas pressure 
0.0005 - O.OStorr at gas cutoff nature. 

[Claim 7] The approach a silicon compound coat covers [ thickness / those with 0.005 micrometers - 0.05 micrometer, and a silicon 
oxide coat ] with refractive indexes 2.0-2.3 the silicon oxide thin film which was excellent in the container of the solid configuration 
which consists of a plastics ingredient whose thickness is 300-2000A, and which was indicated by claim 6 at gas cutoff nature with 
refractive indexes 1.4-1.5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of covering the thin film of the transparent silicon compound which was 

excellent in the container which consists of a plastics ingredient used for a package at gas cutoff nature. 

[0002] 

[Description of the Prior Art] A packing material needs to prevent transparency of gas for protection of contents, and preservation, and 
the attempt of the conventional versatility is made. For example, prepare inorganic enveloping layers, such as silicon oxide and 
aluminum oxide, the laminating of the gas cutoff nature resin layers, such as a polyvinylidene chloride, is carried out, or to carry out 
the laminating of the metal film of aluminum foil has been tried. In addition, the laminated film which covered the synthetic resin 
same on a plastics film as the plastics with the shape of a thin film by vacuum deposition and sputtering to JP,3-183759,A, formed the 
organic layer, vapor-deposited the inorganic substance, formed the mixolimnion of the organic substance and an inorganic substance 
on it, and formed the inorganic layer on it further is shown. In order for the inorganic substance of an enveloping layer to be 
completely different matter, for these plastics to cover the same synthetic resin as plastics in the shape of a thin film since 
compatibility is scarce, and to improve fixable [ of inorganic covering ], the blend layer of synthetic resin and an inorganic substance 
is formed in the middle, but since, as for the front face of a blend layer, not the field of only an inorganic substance but the field of 
synthetic resin exists, fixable [ of an inorganic layer ] does not improve to the expected degree. Moreover, it is inapplicable to the 
Plastic solid except a sheet-like object to vapor-deposit synthetic resin and an inorganic substance at two processes. Furthermore, since 
molecular weight will fall if synthetic resin is vapor-deposited, as for the container which consists of this plastics ingredient, 
workability deteriorates, this invention person applied for JP,5-345383,A invention and Japanese-Patent- Application-No. No. 224903 
[ five to ] invention previously. Invention of this etc. is epoch-making invention from which the conventional packing material 
completely differs, and the fault of the conventional packing material was solved. However, although the coat of the thickness of 
homogeneity could be formed about the container which has three-dimensional structure, there was a little inadequate point in forming 
the coat of the thickness of ultraprecise homogeneity. And ultraprecise thickness is required of the package of a special application, for 
example, a special chemical etc. 
[0003] 

[Problem(s) to be Solved by the Invention] In the container of three-dimensional structure, the difference of thickness forms the coat 
of ultraprecise thickness 200A or less, and this invention solves the problem of the above-mentioned thickness ununiformity, and 
carries out improvement in ******** of the gas cutoff nature. 
[0004] 

[The means which solved the technical problem] "This invention, the distance of the front face and electrode surface which form 
covering of a container in the front- face side which does not form the coat of the container of a solid configuration with which T.g. 
consists of a high plastics ingredient from the film production temperature of a 1. Silicon oxide thin film arranges an almost fixed RF 
electrode by 1 0mm or less. A ground electrode with a distance of the front face of a container and an electrode surface large almost 
more fixed than the distance on an RF electrode and the front face of a container which forms a coat is installed in the front-face side 
which forms a coat. The plasma of the silicon oxide generated with the CVD method between a container and a ground electrode How 
to cover the silicon oxide thin film which was excellent in the container of the solid configuration which consists of a plastics 
ingredient characterized by making a silicon oxide thin film adhere to the front face which introduced and countered with the ground 
electrode of a container by discharge gas pressure 0.0005 - O.OStorr at the thickness of homogeneity at gas cutoff nature. 

2. Approach distance of container front face and ground electrode covers with 1 l-100mm silicon oxide thin film which was excellent 
in container of solid configuration which consists of plastics ingredient indicated by the 1st almost fixed term at gas cutoff nature. 

3. How to cover silicon oxide thin film which was excellent in container of solid configuration with which ground electrode consists of 
plastics ingredient indicated by container covering surface, the 1st term which is one electrode which has opposite front face of the 
same configuration mostly, or the 2nd term at gas cutoff nature. 

4. How to cover silicon oxide thin film which was excellent in container of solid configuration with which RF electrode consists of 
plastics ingredient indicated by any 1 term of covering surface of container, the 1st term which is one electrode which has inside of the 
same configuration mostly, or the 3rd term at gas cutoff nature. 

5. Approach silicon oxide thin film formed in front face of container of solid configuration which consists of plastics ingredient covers 
[ thickness ] with refractive indexes 1.4-1.5 silicon oxide thin film which was excellent in container of solid configuration which 
consists of plastics ingredient indicated by any 1 term of the 1st term which is 300-2000A thru/or the 4th term at gas cutoff nature. 

6. Distance of Front Face and Electrode Surface Which Form Covering of Container in Front-Face Side Which Does Not Form Coat 
of Container of Solid Configuration with which T.G. Consists of a High Plastics Ingredient from Film Production Temperature of 
Silicon Oxide Thin Film Arranges Almost Fixed RF Electrode by lOMm or Less. A ground electrode with a distance of the front face 
of a container and an electrode surface large almost more fixed than the distance on an RF electrode and the front face of a container 
which forms a coat is installed in the front- face side which forms a coat. The organic silicon compound which consists of silicon, 
oxygen, and carbon at least by the low-temperature plasma method The plasma and nothing, Introduce this plasma between a container 
and a ground electrode, carry out a polymerization by discharge-gas-pressure 3x10-3 - 3xl0-2torr, and a silicon compound polymer 
thin film is formed in a container inside. With subsequently, a CVD method How to cover the silicon oxide thin film which was 
excellent in the container of the solid configuration which consists of a plastics ingredient characterized by supplying the plasma of the 
generated silicon oxide and forming the coat of a silicon oxide on a silicon compound thin film by discharge gas pressure 0.0005 - 
0.05torr at gas cutoff nature. 
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7. approach a silicon compound coat covers [ thickness / those with 0.005 micrometers - 0.05 micrometer, and a silicon oxide coat ] 
with refractive indexes 2.0-2.3 the silicon oxide thin film which was excellent in the container of the solid configuration which 
consists of a plastics ingredient whose thickness is 300-2000A, and which was indicated by the 6th term at gas cutoff nature with 
refractive indexes 1.4-1.5. " -- it is related. 
[0005] 

[Function] the 1st description which does a special operation of this invention so is having arranged the external electrode which 
surrounded the container to the exterior of the container of a solid configuration, and the distance of the external surface of a container 
and an external electrode surface being about 1 law, and having arranged inside a container the internal electrode whose distance of the 
inside of a container and an electrode surface is about 1 law. Furthermore, it is the description that the distance of the front face of an 
external electrode and a container inside is 10mm or less when covering a thin film to the inside of a container, and the distance of the 
front face of an internal electrode and container external surface is 10mm or less when covering a thin film on the external surface of a 
container. The distance on an electrode and the front face of a container is kept constant for seting field strength distribution constant. 
The distance of an RF electrode and the front face in which covering of a container is prepared must be 10mm or less. It is because the 
problem to which the gas cutoff nature of a coat falls rapidly when it comes to 10mm or more arises. Moreover, the distance on a 
ground electrode and the front face of covering of a container must be larger than the distance of the field and RF electrode which 
prepare covering. The discharge stabilized when the front face in which covering of a container is prepared, the distance of an RF 
electrode, and the distance of the front face in which covering of a container is prepared, and a ground electrode were equal is not 
obtained. And on the discharge conditions of this invention, discharge discharges in the one where the distance on an electrode and the 
front face of a container is larger. So, in this invention, enlarge distance of a container front face and a ground electrode, it is made to 
discharge between them, and a coat is formed. The distance on a ground electrode and the front face of a container is 1 1 -100mm 
preferably, and is I l-70mm preferably. 

[0006] The 2nd description of this invention is using one ground electrode and one RF electrode. The thickness of the coat which 
becomes fixed [ the intensity distribution of electric field ] to a precision, and is formed serves as homogeneity by using such two 
electrodes together. 

[0007] The plasma of a silicon oxide is made to generate using a CVD method, by 0.0005 or less torrs, a film production rate falls 
[ discharge gas pressure ] extremely, the 3rd description of this invention is in the condition which cannot carry out real film 
production, and the problem to which the gas cutoff nature of a coat falls [ gas pressure ] rapidly by 0.05 or more torrs produces it. 
[0008] The 4th description of this invention is using the container which T.g.'s formed with the high plastics ingredient from the film 
production temperature of silicon oxide thin ** as a container which covers. It is because deformation of a container must be avoided 
at the time of film production in order to form an ultraprecise thin film. Such 1st description - the 4th description are put together, and 
the plasma of a silicon oxide is introduced between an electrode surface and a container wall. Since field strength distribution in the 
meantime is fixed, plasma concentration becomes fixed, and on a container wall, a silicon oxide deposits and is covered with uniform 
thickness. In this way, the silicon oxide coat of fixed thickness is formed. 

[0009] The number of internal electrode and external electrodes must also be one, respectively, and using two or more electrodes must 
avoid. If two or more electrodes are used, a uniform coat cannot be formed even if it uses a CVD method, this invention person studied 
[ why a uniform coat is not formed and ] many things. For example, as shown in drawing 3 , two or more electrodes have been 
arranged so that distance with the external surface of a container may become fixed, and when the silicon oxide was covered with the 
CVD method, the thickness of a coat did not become fixed as the next example of a comparison showed. Although thickness became 
homogeneity when it covered rotating a container at a fixed rate furthermore, the gas cutoff nature of the covered film did not 
improve. Since the field strength distribution which each electrode has since two or more electrodes were used interferes mutually, it 
influences, the concentration of the plasma changes and this invention person is the mixture of the film formed of different field 
strength when thickness did not become homogeneity and a container was rotated, he thinks that the film excellent in gas cutoff nature 
is not formed. 

[0010] Although this invention uses a CVD method, the CVD method using a RF, an alternating current, and a direct current etc. is 
used. A refractive index is [ the thickness of the silicon oxide coat formed of this invention ] 300-2000A in 1.4-1.5, By 300A or less, 
the continuation film is not obtained for thickness, gas cutoff nature does not improve, and even if it covers 2000A or more, 
improvement in gas cutoff nature is seldom found, but the problem which the film destroys with internal stress conversely arises. As 
for the ingredient used in order to form the silicon oxide plasma with a CVD method by this invention, helium, Ar gas, etc. are used as 
organosilicon compounds, such as SiH4, NOx gas, oxygen gas, TEOS (tetra-ethoxy silane), and HMDSO (hexa methyl disiloxane), 
NOx, oxygen gas, and plasma auxiliary gas. Thus, the formed silicon oxide coat is the container which did the outstanding gas 
screening effect so and was very excellent in the usual application. 

[001 1] The 5th description of this invention can be covered to both of the fields by choosing whether a ground electrode is arranged to 
the inside side of a container, or it arranges to an external surface side. Moreover, inside-and-outside both sides can also be covered by 
changing the location of a ground electrode and carrying out two or more times. 

[001 2] The silicon compounds used for forming a silicon oxide coat by this invention are liquefied monomers, such as a silane, and a 
vinyl ethoxy silane, phenyltrimethoxysilane. 

[0013] This invention to the side which does not form the coat of the container of the solid configuration which consists of a plastics 
ingredient with T.g. higher than the film production temperature of a silicon oxide thin film again The distance of the front face and 
electrode surface in which covering of a container is prepared installs an almost fixed RF electrode by 10mm or less. Moreover, to the 
side which forms the coat of a container, the distance of a container front face and an electrode surface arranges an RF electrode and a 
ground electrode large almost more fixed than the distance on the front face of a container. The organic silicon compound which 
consists of silicon, oxygen, and carbon at least by the low-temperature plasma method The plasma and nothing, Supply this plasma 
between a container front face and a ground electrode, carry out a polymerization by gas pressure 3x10-3 - 3xl0-2torr, and a silicon 
compound polymer thin film is formed in a container inside. With subsequently, a CVD method The approach of forming the silicon 
oxide coat of the thickness of homogeneity in the container which consists of a plastics ingredient characterized by supplying the 
plasma of the generated silicon oxide and discharge forming the coat of a silicon oxide on a silicon compound thin film by gas 
pressure 0.0005 - 0.05 torr is also included. While the coat which consists of this bilayer is excellent in gas cutoff nature, the amount of 
steam transparency does so the very high steam screening effect not more than 0. 1 g/m2day. If a ground electrode and an RF electrode 
are arranged and this silicon compound polymer coat and a silicon oxide coat are formed, since a uniform coat is formed, gas cutoff 
nature of both coats will improve remarkably. 

[0014] Although that academic elucidation is not necessarily enough in why such special effectiveness will be done so if the 
laminating of two sorts of these layers is carried out in this sequence, this invention does so the operation effectiveness which carries 
out repetitive reappearance, this invention person thinks that ****** is large with the gas screening effect of a silicon oxide layer 
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being based on the stable flxable one of the silicon oxide particle supplied on a covering base. That is, the supplied particle moves in a 
plastics base top, is stabilized and is established in the most stable location. In this case, if the polymer coat of the silicon compound 
containing silicon, carbon, and oxygen is formed on the plastics base, a silicon oxide particle will be stabilized good and will be 
established. And I think that it is because the distribution becomes uniform, a silicon oxide particle is piled up further and silicon oxide 
covering is formed on the stable silicon oxide particle, so it becomes close covering. 

[001 5] Moreover, I think that it is because it will become few close coats of the defect in which flxable is more high, about the super- 
steam gas cutoff nature not more than 0.1 g/m2day being shown if the silicon compound polymer coat of the first pass and the silicon 
oxide coat of the second layer are within the limits of a specific refractive index, respectively. 

[0016] In the presentation of the silicon in the first pass, carbon, and oxygen, 15% or more of silicon, 20% or more of carbon, and the 
remainder contain oxygen, and the 1st organosilicon compound polymer enveloping layer is a 0.005 micrometers - 0.05 micrometers 
film. If the thickness of an enveloping layer becomes thicker than this, gas cutoff nature will worsen. 

[0017] Special organosilicon compound polymer covering of such the first pass can plasma-ize organosilicon compound monomers, 
such as for example, hexa methyl disiloxane, and can form them by carrying out a polymerization on a plastics base. The refractive 
index of the coat formed by adjusting the gas pressure at the time of this polymerization to 3x10-3 to 3xl0-2torr can be set to 2.0-2.3. 
Conventionally, although it is other applications, since discharge gas pressure is the range of 0. number torr to number +torr, the 
plasma-CVD method learned is understood that the plasma-CVD method used by this invention is special. 
[001 8] As an organic silicon compound monomer used by this invention, they are vinyltriethoxysilane, vinyltrimetoxysilane, a 
tetramethoxy si lane, a tetra-ethoxy silane, phenyltrimethoxysilane, octamethylcyclotetrasiloxane, methyl trimetoxysilane, methyl 
triethoxysilane, 1 133-tetramethyl disiloxane, hexane methyl disiloxane, etc. Compounds, such as this, are used also for formation of a 
**** oxide coat. 
[0019] 

[Example] An example is given and it is explained that this invention is intelligible. 

[0020] Example 1 drawing 1 is an RF plasma CVD system which forms the organic silicon compound coat used by this invention. 
This equipment consists of fixture 8 grade for samples installed between the cylindrical ground electrodes 2 and two electrodes with 
the bell jar mold vacuum chamber 1 made from stainless steel with an equipped with the inlet 6 and the oxygen gas inlet 7 which 
introduce a silane and an ordinary temperature liquid monomer by the gaseous state diameter of 60cm, the JEOL Co., Ltd. make and 
RF generator 5, a matching box [ 4 ] and disc-like RF electrode 3 with a diameter of 13cm, a diameter [ of 20cm, and a height of 
1 .5cm. The equipment of this drawing 1 can perform both organosilicon compound covering and covering of the silicon oxide film 
which is a gas filter layer, a vacuum pump should use an oil sealed rotary pump and an oil diffusion pump, and should always continue 
a pump during pretreatment and membrane formation - pretreatment and a thin film covering trial were performed. As an ordinary 
temperature liquid monomer, oxygen gas was used as hexa methyl disiloxane (it is described as Following HMDSO), and reactant gas. 
It is introduced in a chamber by another root, and is mixed within a ground electrode, and these gas is emitted in a chamber, 
respectively. The ground electrode and the RF electrode have been arranged to parallel (distance of 70mm), and installed the lOOmicro 
polycarbonate (it is described as Following PC) sheet in the RF electrode and the ground electrode (it is 5mm from an RF electrode) 
with the insulating sample fixture as a sample. The degree of vacuum in a chamber was lengthened to the vacuum to 2 - 3xl0-5torr 
(ionization vacuum gage) with the oil sealed rotary pump and the oil diffusion pump, oxygen gas was introduced and it continued until 
the degree of vacuum in a chamber was set to lxl0-3torr, and the HMDSO steam was introduced until the degree of vacuum in a 
chamber was set to 2xl0-3torr. From the RF generator, incidence power 200W were introduced in the chamber via the matching box, 
the mixed plasma of oxygen and HMDSO was generated, it held for 10 minutes, and oxidation silicon **** was formed on PC sample. 
The amount of steam transparency of this layered product was measured with the amount measuring instrument of steam transparency 
made from Mocon, and was shown in Table 1 . 

[0021] Except having installed the location of the sample installed in example 2 and example of comparison 1 RF electrode, and 
ground inter-electrode in 3, 7, 9, 23, and 40mm on the RF substrate, it was the same conditions as an example 1, and oxidation silicon 
**** was formed on PC sample, the amount of steam transparency was measured, and it was shown in Table 1 with the example 1. 
[0022] 
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[0023] Except that thickness used the -15 to 105 degrees C sheet plastic for example 3 and example of comparison 2 sample by 
I00micro-280micro, glass transition temperature (it is described as Following Tg) is an example 1 and the same conditions, oxidation 
silicon **** was formed on the sample, the amount of steam transparency was measured, and it was shown in Table 2. As a result of 
measuring the temperature on the front face of a sample with an optical-fiber type thermometer, on this condition, it was 45 degrees C. 

[0024] 
[Table 2] 
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[0025] Example 4 dravying_2 is the explanatory view showing the cross section of the electrode for container external surface covering 
used for this invention. Nine in drawing is a closed-end cylindrical shape [ made from polyethylene terephthalate (henceforth, PET) ]- 
like container. 1 0 is an internal RF electrode and the outside surface serves as the same configuration as the external surface of a 
closed-end cylindrical shape-like container. And the distance of the outside surface of an electrode 10 and a container outside surface 
is fixed at about 5mm. II is an external ground electrode, the inside of an electrode 1 1 is the almost same configuration as the external 
surface of the closed-end cylindrical cup 9, and both distance is almost fixed at about 12mm. The ground electrode 1 1 and RF 
electrode 10 are arranged through the insulator 12, a gas inlet 13 is installed in the upper part of the ground electrode 1 1, and the 
flueing opening 14 is installed in the lower part of the electrode for container external surface covering again. From a gas inlet 13, 
reactant gas and monomer gas are introduced in an electrode, are plasma-ized, flow along the external surface of the closed-end 
cylindrical shape-like container 9, and are exhausted out of an electrode from the flueing opening 14. A silicon oxide coat is formed in 
(he outside surface of the closed-end cylindrical shape-like container 9 in this electrode. With the electrode for container external 
surface covering which has arranged the closed-end cylindrical shape-like container 9, the equipment shown in drawing 1 was used 
and the silicon oxide coat was formed in the container outside surface. Formation of an oxidation silicon object coat removed the 
fixture 8 for samples in drawing I , has arranged the electrode for container external surface covering of drawing 2 between the RF 
electrode 3 ground electrodes 2 in drawing 1 , and connected the ground electrode 1 1 of the cylindrical ground electrode 2 and the 
electrode for container external surface covering, and connected disc-like RF electrode 3 and RF electrode 10 for container external 
surface covering. The degree of vacuum in a chamber was lengthened to the vacuum to 2 - 3xlO-5torr (ionization vacuum gage) with 
the oil sealed rotary pump and the oil diffusion pump, oxygen gas was introduced and it continued until the degree of vacuum in a 
chamber was set to 1 x 10-3torr, and the HMDSO steam was introduced until the degree of vacuum in a chamber was set to 2xlO-3torr. 
From the RF generator, incidence power 200W were introduced in the chamber via the matching box, the mixed plasma of oxygen and 
HMDSO was generated, it held for 10 minutes, and oxidation silicon **** was formed in the external surface of a closed-end 
cylindrical shape-like container. Oxidation silicon object thickness distribution of the drum section of a closed-end cylindrical shape- 
like container and the amount of steam transparency were measured, and it was shown in Table 3. 

[0026] As shown in example of comparison 3 drawing 3 , it covered as the same conditions as an example 4 from cylindrical shape- 
like container external surface at the equal distance except having arranged four external RF electrodes 15 at the location which serves 
as equiangular [ of 90 degrees ] from a cylinder core on the outside of the same closed-end cylindrical shape-like container 9 as an 
example 4. Oxidation silicon object thickness distribution of the drum section of the closed-end cylindrical shape-like container 9 and 
the amount of steam transparency were measured, and it was shown in Table 3 with the example 4. Drawing 4 is the explanatory view 
which saw the covering equipment of drawin g 3 from the upper part, and measuring points OD, 45D, and 90D are specified. 
[0027] It covered as the same conditions as the example 3 of a comparison except carrying out axial rotation of the example of 
comparison 4 closed-end cylindrical shape-like container 1 by 4rpm. Oxidation silicon object thickness distribution of the drum 
section of the closed-end cylindrical shape-like container and the amount of steam transparency were measured, and it was shown in 
Table 3 with the example 4 and the example 3 of a comparison. 
[0028] 

Table 3] 





mm ( a) 


1 


a *f * 






00 


45D 


900 


00 


45D 


900 


Q/m 2 day 




950 


980 


930 


1.45 


1.47 


1.44 


0.02 


imm3 


510 


1680 


620 


1.42 


1.69 


1.44 


1.85 




940 


990 


950 


1.55 


lieo 


1.56 


1.05 



[0029] Example 5 drawing 5 is the explanatory view showing the cross section of the electrode for container inside covering used for 
this invention. Nine in drawing is a cup configuration container made from an annular olefin copolymer (henceforth, COC). 15 is an 
external RF electrode and the internal surface serves as the same configuration as the inside of a cup configuration container. And the 
distance of the internal surface of an electrode 15 and a container internal surface is fixed at about 5mm. 16 is an internal ground 
electrode, the external surface of an electrode 16 is the almost same configuration as the inside of the cup configuration container 9, 
and both distance is almost fixed at about 20mm. The ground electrode 16 and RF electrode 15 are arranged through the insulator 12, a 
gas inlet 13 is installed in the lower part of the ground electrode 16, and the flueing opening 14 is installed in the upper part of a 
ground electrode again. From a gas inlet 13, reactant gas and monomer gas are introduced in an electrode, are plasma-ized, flow in 
accordance with the inside of the cup configuration container 1 , and are exhausted out of an electrode from the flueing opening 14. A 
silicon oxide coat is formed in the internal surface of the cup configuration container 9 in this electrode. With the electrode for 
container inside covering which has arranged the cup configuration electrode, the equipment shown in drawing 1 was used and the 
silicon oxide coat was formed in the container internal surface. Formation of an oxidation silicon object coat removes the fixture 8 for 
samples in drawing, and arranges the electrode for container inside covering of drawing 5 between RF electrode 3 in drawing 1 , and 
the ground electrode 2. Connect the ground electrode 16 of the cylindrical ground electrode 2 and the electrode for container inside 
covering, and connect disc-like RF electrode 3 and RF electrode 1 5 for container inside covering, introduce SiH4 gas from a monomer 
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inlet, and oxygen is introduced from an oxygen gas inlet. These mixed-gas plasma was formed, by 3xl0-3torr, the oxidation silicon 
film was deposited in the inside of a cup **-like container, and the discharge pressure was carried out to it. As a result of measuring 
the amount of steam transparency of the cup top container which covered the oxidation silicon film, it was 0.02 g/m2day (40-degree- 
C90%RH). 

[0030] The closed-end cylindrical shape [ made from example 6 polyethylenenaphthalate (it is described as Following PEN) ]-like 
container was used, with the electrode for container external surface covering, the equipment shown in drawing 2 was used and the 
HMDSO polymer coat and the silicon oxide coat were formed in the container outside surface. The coat approach covered as the same 
conditions as an example 4 except the conditions described as a closed-end cylindrical shape-like container below. The degree of 
vacuum in a chamber was lengthened to the vacuum to 2 - 3x1 0-5torr (ionization vacuum gage) with the oil sealed rotary pump and 
the oil diffusion pump, and the HMDSO steam was introduced until the degree of vacuum in a chamber was set to 3xl0-3torr -10x10- 
3torr. From the RF generator, incidence power 400W were introduced into the chamber, the plasma of HMDSO was generated, it held 
for I minute, and the HMDSO polymer coat was formed in the external surface of a closed-end cylindrical shape-like container. Then, 
the degree of vacuum in a chamber was lengthened to the vacuum to 2 - 3xl0-5torr with the oil sealed rotary pump and the oil 
diffusion pump, and the coat of a silicon oxide was formed on the HMDSO polymerization film like the example 5. It was an 
ellipsomter about the refractive index of the film of the closed-end cylindrical shape-like container which covered these coats, and 
thickness, and with the weight method, the amount of steam transparency was measured and it was shown in Table 4. 
[0031] 





HMDSO 


HMD SOU 






m m. 




JB#r» 


mm 




£Sfc0<l6 


3 


o.a ft 


2.05 


60 


0.04 




3 


1.0 ft 


2.05 


100 


0.03 




3 


2.0 ft 


2.05 


210 


0.05 




8 


0.5 ft 


2.25 


80 


0.02 




8 


1.0 ft 


2.25 


150 


0.02 




8 


2.0 ft 


2.25 


320 


0.03 




10 


0.5 ft 


2.04 


120 


0.05 




10 


1.0 ft 


2.04 


240 


0.08 




10 


2.0 ft 


2.04 


480 


0.08 



[0032] (**) unit [ of HMDSO concentration ]; - unit;g/m2 of xl0-3torr, the unit; angstrom of thickness, and the amount of steam 
transparency — day and at 40-degree-C90%RH and [0033] Except the concentration of example of comparison 5 HMDSO being [ the 
covering time amount of 1.5x1 0-3torr, 20xl0-3torr, and the HMDSO film ] 0.2 and 5 minutes, the refractive index and thickness of the 
HMDSO film which were covered on the external surface of the same closed-end cylindrical shape-like PEN container as an example 
6 were measured by the ellipsomter, and the amount of steam transparency of the HMDSO film and a silicon oxidation cascade screen 
was measured with the weight method, and it was made Table 5. 



[0034] 
Table 51 




HMDSO 


HMD SOU 






m * 




mm 


H* 






2 


0.2 ft 


1.78 


30 


0.15 j 




2 


5 ft 


1.78 


770 


0.45 




20 


0.5 ft 


1.68 


300 


0.32 




20 


5 ft 


1.66 


6000 


0.47 


* ft * 










0.49 



[0035] (**) unit [ of the concentration of HMDSO ]; - unit;g/m2 of the amount of steam transparency of the thickness; angstrom of 
x 1 0-3torr and the HMDSO film, and the bilayer film - day and at 40-degree-C90%RH and [0036] The closed-end cylindrical shape 
[ made from example 7 polyethylenenaphthalate (it is described as Following PEN) ]-like container was used, with the electrode for 
container external surface covering, the equipment shown in drawing 2 was used and the HMDSO polymer coat and the silicon oxide 
coat were formed in the container outside surface. The coat approach covered as the same conditions as an example 4 except the 
conditions described as a closed-end cylindrical shape-like container below. The degree of vacuum in a chamber was lengthened to the 
vacuum to 2 - 3xlO-5torr (ionization vacuum gage) with the oil sealed rotary pump and the oil diffusion pump, and the HMDSO steam 
was introduced until the degree of vacuum in a chamber was set to 4xl0-3torr. From the RF generator, incidence power 400W were 
introduced in the chamber, the plasma of HMDSO was generated, it held for 1 minute, and the HMDSO polymer coat was formed in 
the external surface of a closed-end cylindrical shape-like container. Then, the degree of vacuum in a chamber was lengthened to the 
vacuum to 2 - 3xl0-5torr with the oil sealed rotary pump and the oil diffusion pump, it is the range of 0.5-2.5 about the ratio of 
concentration (the ratio of the degree of vacuum in a chamber by the ionization vacuum gage; HMDSO/oxygen) of a HMDSO steam 
and oxygen, and the coat of a silicon oxide was formed for the covering time amount of the oxidation silicon film on the HMDSO 
polymerization film like the example 5 except 5-20 minutes. It was an ellipsomter about the refractive index of the film of the closed- 
end cylindrical shape-like container which covered these coats, and thickness, and with the weight method, the amount of steam 
transparency was measured and it was shown in Table 6. 
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0037] 





HHDSO/Oo 
















rat w 






0 5 


5.0 


1.43 


CIA 


0.03 




0 s 


10.0 


4 Jl 

1.44 


1060 


0.02 




Va 3 


& v. V 


1 4 j 

1 • 4# 


1 0ft n 


0 02 

V. V£ 




1.0 


5.0 


1.45 


490 


0.02 




1.0 


10.0 


1.45 


1080 


0.02 




1.0 


20.0 


1.46 


2010 


0.02. 




2.5 


5.0 


1.48 


520 


0.03 j 




2.5 


10.0 


1.46 


1050 


0.04 




2.5 


20.0 


1.46 


2030 


0.05 



[0038] (**) unit;g/m2 of the amount of steam transparency of the unit; angstrom of the thickness of a part for unit [ of the covering 
time amount of the oxidation silicon film ];, and the oxidation silicon film, and the bilayer film - day and at 40-degree-C90%RH and 
[0039] It is 0.5 and 5 about the ratio of concentration (the ratio of the degree of vacuum in a chamber by the ionization vacuum gage; 
HMDSO/oxygen) of an example of comparison 6HMDSO steam, and oxygen, and the coat of a silicon oxide was formed for the 
covering time amount of the oxidation silicon film on the HMDSO polymerization film like the example 7 except 2 minutes and 25 
minutes. It was an ellipsomter about the refractive index of the film of the closed-end cylindrical shape-like container which covered 
these coats, and thickness, and with the weight method, the amount of steam transparency was measured and it was shown in Table 7. 



[0040] 
[Table 7] 




HHDS0/O 2 






zj§m<r> | 








Biff* 


mm 






0.2 


2 at 


1.38 


180 


0. 46 




0.2 


L. 25 * 


1.39 


2350 


0.14 




5.0 


2 # 


1.59 


190 


0.48 




5.0 


25 ft 


1.60 


2530 


0.25 


* * n 










0.49 



[0041] (**) unit [ of the thickness of the oxidation silicon film ]; - unit;9 of the amount of steam transparency of angstrom and the 
bilayer film/m2 -- day and at 40-degree-C90%RH and [0042] 

[Effect of the Invention] Since this invention forms the silicon oxide thin film of the refractive index of the fixed range in the plastics 
container of a solid configuration by the thickness of homogeneity, the container which was excellent in gas barrier nature can be 

offered. 
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* NOTICES * 

JPO and NCXPZ are not responsible for any 
damages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I DruwjngJJ It is the explanatory view of the high frequency BURAZUMA CVD system used by this invention. 
[D rawin g 2] It is the explanatory view of the container external surface covering equipment used by this invention. 
[Drawing 3] It is the explanatory view of the example of a comparison. 

[Draw ing 4] It is the explanatory view showing the measuring point of the equipment of drawing 3 . 
[Drawing 5] It is the explanatory view of the equipment for container inside covering used by this invention. 
[Description of Notations] 

1 Vacuum Chamber 

2 Ground Electrode 

3 RF Electrode 

4 Match Box 

5 High Periphery Power Source 

6 Gas Inlet 

7 Gas Inlet 

8 Fixture for Vacuum Chamber Samples 

9 Cylindrical Cup 

10 Internal RF Electrode 

I I External Ground Electrode 

12 Insulator 

13 Gas Inlet 

14 Gas Exhaust 

15 External RF Electrode 

16 Internal Ground Electrode 
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to. 1 g/m 2 da yWT©iB*i5l«#X»Ktt&ji* 

[0 0 1 6] |g 1 ©W«^{b£»fi£tt»flWM:»- 
14>©Jlilt «Jfc M*©fiflcCfe^T % JUR 1 5 %« 
±, R*2 0%W± J ttT»0^ltel5*^U 0. 0 
0 5/tm~0. 0 5 iim<Dm^mX&%>o MSJl©/¥& 

[0017] c©«fc 3 *$-*©#»* W«8JIWbfc% 
o r TKm»*zz£fc&r>xBmt<tizwm<Dmffi* 

Z2. 0-2. 3K-f5C t^tiJ*5o fffi©ffl)i 
^0. Itor r^5)tS[+ t o r r <DffifflX'$>Zfr<b* 

^H^Tffli/^XvXv c v vmtmm.xtb%>z. twt>& 
[0018] *ftwxmtz>G®i/V3>{t&V!i*; 



(5) 

7 

■>7X 7x-rt/HM h+v">7>, JtZHtfrVi/ 
f^h'Jxh+i/^V, 1 1 3 3-fh7^f;l/->"-> 

[0 0 19] 

loozoi-gmmi io 

tf«*2f*il*AP7*:«*.fcifig6 OcmCXfyW 
il^;l/i/>-SI«^+>/^-l fcB*M?fla££*± 
Si. ffiHtt*£5* (13. 5 6MHz, 1. 5KW, 
J EH-0 1 B) RXf-?y?V?#y *7>4%LXW& 
1 3 c m<DPl®ymmi&n® 3 , ai2 0cm, 
I. 5 cmORf§j^7-X*1S2, StMCillf; 
SimfflJ6g83Ffr6ftoTV5o CCD01<DSS(i, £ 20 

®mmit£Mimtijxmmmv$>Z'>v ^ymitmm 

erf>7*fc»tf£»#:/7 , *ffifflU M5aa&tM§mi 
(WTHMDSOtfE-f) > KJ&#*i:LTfi, £ 

(E«7 0mm) fcffiBU Kfcfcl/Tl 0 0/t©#l> 30 

r- (wtp c tmt) v-hzmmmm 
^tcfcoT, 7-x*tt (Mmmmmz*) 

5 mm) tCjSBLfc. rS@iig#>7 , £»ffi&#>7'£<}: 
t)f+y^-WM52~3xiO" s torr (I 

10" 3 tor rK**S?»*#**SIAU 
^■Vi/^-rtK^Jttf 2 x 1 0" 3 torr(^5$T' 
HMDSOjR5R*»ALfc„ KH»«B«fc t) AW**2 
0 0W^7f->^7 £7.£)S&U ^-w^-rtfc 
ilAL, «jR£HMDSO0iE£:/5Xv*«£S-ti\ 40 

/c„ c<Dmmi*<07Hmimm&ZMo c o naswcs&c 
[0021] nssfl»j2&t;jt«iwi 

E&SSLL 3, 7, 9, 2 3, fLT4 0mmCii 

{t«*»«i£j&su *sS«aa«*a!iSL, and 
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fBJKK (n) 


Q/m 2 day 




s 


0.07 




0 


0.10 




3 


0.09 




7 


0.07 | 




9 


0.10 


itnmi 


23 


1.3 




40 


3.1 



[0023] nmm 3 j&vimm 2 
ttftej*»tf ioo/i-2 80/i ca 

TTg^IBf) 5°Cfr5>l 0 5lC©7*5:*f-y* 



[00 2 4] 
[«2] 





***>ts ccj 






125 


0.03 


115 


0.04 


| 105 


0.03 


97 


0.04 


91 


0.08 


87 


0.1 




-10 


0.4 



[0025] mmm4 

mmmv&Zo m*(D9it$vx.?-uy7-u7$i>-h 

(JKTPET) «*ri£Hian#KgST*fc*o 1 OtirtSP 

1 1 iw®7-xm®T\ mm 1 1 ©rtasfcmjsrataitt 

1 2mmfBI^T'fe5, 7-ZW.® 1 1 ^Sl^iS* 
Si Otit&ilttl 2*fl-LTEHSnTfe!K 7-T.tt 

a 1 1 <D±mc&ffxm\n 1 3^xsw^ai»affltt 
xRa'^yv-^xtiTjx^AP i 3«feo«artfc#A 

<Dnm'immmimimitG&Fi®&im& 9 ©a* 



ftm®.Mmmm*m \ tpvmmmm® 3 7-xm® 2 n 

1 1 *s^u xp)mvimmm®3 t®m 
mmwm&mi&m® 1 ozmmLfco mmmxyft 

nm\&#y7lc£r)1-*yA-ftn&&tk2~3x l o 

" t o r r (mmmmv %xn&w\z. **v* 
lxio" t o r r ic%z>£-?mmtfz 
£$au m^x^-^y^-^n^ifz xio" 3 t 

0 r rl:%5$T'HMD S 03£M£29AL/co 
jEU (3 A*t«^l 2 0 0 \Nlf?v?y>fXy 



(6) ^¥8-17 5 5 2 8 

10 

* coo 2 6] immz 
m 3 icTjktk o k> ^figp 4 tmim&mBVi®® 9 

mm Lrcummmm 4 trnm^t Lxwmttn-o 

ft£7K^Mjg$»*ilS£ U ^S!§0>j 4 fcftfcai 3 L 
/to 0 4li03<D^Sg§^±^6»^/cSiW0T'^o 
T, «iJ£&S0D, 45D, 9 0D/)W^tlT^, 
10 [0 0 2 7] ktm\4 

«£u nmm*. ftm\3 tmcmicirsLko 

[00 2 8] 
[3?3] 





** ( A) 






day 




OD 


450 


90D 


00 


45D 


90D 




950 


980 


930 


1.45 


1.47 


1.44 


0.02 




510 


1680 


620 


1.4Z 


1.69 


1,44 


1.85 


tt«W4 


940 


990 


950 


1.55 


1.60 


1.56 


1.05 



[oo2 9] nmms 

mwmx&% 0 m*<D9imw*is7 * y^xv?- 
mT c o c ) m<Dt> v 7Bvm&x&z 0 1 5 im® 
mmmmmxh-ox, z<Dftmmitt>v7Bvm^<Dft 

tn^fomnvmmmsmmx-fette^x^Zo 1 
Q&foffl7-xmmx\ mm 1 §<Dftm$tiv?BW& 
m<DnmtmmtB®.xh-DX, mmvmmimz 

OmmT'lJI^t'feS, 7-XMM 1 6 t&ffll&n® 

1 5immfc \ 2^LTEs^nr*30, 7-x«n 
i ecormat^xmka 1 3tfX7-xais<D±gi$fc 

v-#x(i#7.#Ani 3J:o*ffirt^#A$n^ /7 

*«MKPi 4 cfc0«<SWC^M^tl§o CCDWHT^iS 
So *-y^ff^«H^SSSL/c^f§rtffiMSffl«<i{cj; 

0, mucffi-f&mzmmLx. ®&ftmwimmmit 

l 4»<DifiMI&®I3i:7-7.«1$2>:Keu RfStf 

7-x«<s2 tn®ftmmmmn®<D7-znMi 6* 

Ml 5*««2U s i H, ^*ty7-*An^6 

wau ii^ii/fxiAp/i^iALT, cneco 

?F b £#7.77Xv£rTMU MEjJ^3x 1 o" 3 t 



xn?rco Mitmmmzmt Lit* v TLtssozk&st 

tfflM&m&Lttmms 0. 0 2g/m 2 day (4 0 
°C9 0%RH) T*£o/c„ 

[0030] mmme 

zicyfitmszmLx, stg^SE^HMDsott^ 
tLxtimzn^fco mmm^y^tmm^y^ic^ 

Df-+>/t-rtX£fi#2~3x 1 0" 5 torr (1 

1 0" 3 torr~10xi0 3 t o r r ££53;-? 
HMDSO««*SALft. «Hfc«R«fc»)Alf*2j4 
0 0W*f-+y/*-t«:*AU HMDSO©77X"7^ 

md s oa^f«sw*«j«brc. «i^raieHE#y^fc 

?*S£ii{^yy{c: < fcDf-+>/ , :-rtK^a^2~3x i o 
" 5 torr SE-eKSKSI*, HS6fiaj5 tP^tcLT, 
HMDS Ofi-&«l©±Ka*IWb«I©«fflt*«jaLfc, 

mmmmzMfe u ^ 4 l/c 0 

[003 1] 
[H4] 

50 



(7) 



8 - 1 7 5 5.2 8 
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H M D S O 


HMD son 






m ft 






mm 






3 


0.5 ft 


2.05 


80 


0.04 




3 


1.0 ft 


2.05 


100 


0.03 




3 


2.0 ft 


2.05 


210 


0.05 




8 


0.5 # 


2.25 


80 


0.02 




8 


1.0 ft 


2.25 


150 


0.02 




8 


2.0 # 


2.25 


320 


0.03 




10 


0.5 ft 


2.04 


120 


0.05 




10 


1.0 # 


2.04 


240 


0.08 




10 


2.0 # 


2.04 


480 


0.08 



[0 0 3 2] (si) HMDSOSltOWi; x 1 0 
t o r r , 

*M%mmm<Dm : %/m d a y> a t 4 0°C9 
0%RH, 

[0033] imm5 

HMD S OcDziJS^ 1 . 5X10" 3 torrR^2 0 
x 1 0" 3 t o r r^LTHMDSO/I©$SBsW *20 



lajgtfp e NsaoniBicMBiLfeHMD s om<Dm%\ 
mmmmz^vfv *-*--emi£L, xhmdso 

31 5 tC Lfco 
[0 0 3 4] 
[*5] 





H M D S O 


HMD SOU 




a ft 






mm 




2 


0.2 ft 


1.76 


30 


0.15 


2 


5 ft 


1.78 


770 


0.45 


20 


0.5 


1.68 


300 


0.32 


20 


5 * 


1.66 


6000 


0.47 S 


* * * 
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HMDSO©a80ilMfc; x 1 0 



IcD^ffi ; g/m 2 d ay> at 



[0 0 3 5] (si) 
' torr, 
HMDSOWI 

-mm<07mn.mm 

4 0°C9 0%RH, 

[0036] nmm7 

,f'JxfUyf7^U-h (WTPENfcffif) SfTJg 
2fC7ST«B*tefflLT\ SSH^iBfcHMDSOS^ 

mmn^tuTicmrmmnimmm 4 1 

f?^^y/^-rtK2Jg^2~3x 1 0" 5 torr (I 
1 0"' tor ri;45lt'HMDSOlM»AL 



fc. ift^&«iicfcOA*f«^i4 oow^^-vy/^-rttc 

30 IAU HMDSO©7yXv£fg££-t!\ lftfflftft 
U #jeP3HWB«S»©niBfcHMDSOa^ttffll* 

-r>^-rtH£jg;&2~3x i o" 5 torrST'SS 

K5I#, HMDSO£5Cfc»X©»fiJt (MHUffittK 
«fc*f-+>/<-rtJH^aEOJt*: HMDSO/H5) £ 

o. 5-2. 5©§bht\ fr-Dmitmmmommmm* 
5~zoft&>wtm&ms£mmicLT, hmdsoi 

40 7*-*-T\ *LTfi«ite«fcD, 7j«ugj®«£8'J 

^ 6 L /io 
[0 0 3 7] 
[H6] 
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8-175528 



13 
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HNDS0/O 2 
















■Iff 


*M9&SUL 




0.5 


5.0 


1.43 


510 


0.03 




0.5 


10.0 


1.44 


1080 


0.02 




0.5 


20.0 


1.44 


1980 


0.02 




1.0 


5.0 


1.45 


490 


0.02 




1.0 


10.0 


1.45 


1080 


0.02 




1.0 


20.0 


1.40 


2010 


0.02. 




2.5 


5.0 


1.40 


520 


0.03 j 




2.5 


10.0 


1.40 


1050 


0.04 




2.5 


20.0 


1.46 


2030 


0.05 



[0038] (K) Mimmmvmmmmvmz ; 

*>, 

r.mm<D7km%.mmm<Dm ; g/m 2 day, at 

4 0°C9 0%RH, 

[0039] ttnme 

y^-^n^<oitm : HMDso/mm) *o. 5t*2o 



* 5T\ fr-DWtitmm®<D®m$fmz2ftm2 swm 

[00 4 0] 
[f§7] 





HHDS0/O 2 




it -te^am 


□110) 




K9 




0.2 


2 # 


1.38 


180 


0.46 


0.2 


25 # 


1.39 


2350 


0.14 


5.0 


2 # 


1.59 


190 


0.48 


5.0 


25 fl- 


1.60 


2530 


0.25 


* * If 










0.49 



[0041] mmmm<Dmm<Dmti \*y>f 

7,hP-A, 30 

-mm<D7mimmm(Dmti ; 9/m 2 day, at 

4 0°C9 0%RH> 
[0 0 4 2] 

[iai] *mnx&m?z>{ai®i&77X-?c vdsbo 

l$0J!0T&£o 40 

[0 2] *^T-^ffl-r5§^ffiMa^s©iii!B^0T- 

[0 3] i:b»9l8H£0T*&£o 

[ia 4 ] iii 3 <D%w<Dmfei±LWtt7K-?mmmx3b% 0 

[0 5] *5gBflT^ffl-r^^g§rtffiMSfflSB©IKW0 



i 9&f-*y*- 

2 

3 iSJifiSttH 

4 -?>;/^#<y?X 

5 ^JlSg 

6 #Xa»An 

7 #XAP 

8 n£?*y^-u®mm 

9 Hfi«^§§ 

i o ft^mmtiLmm 

1 1 ^SPT-Xtt® 
l 2 

1 3 #Xa»AP 

1 4 #7JEiijP 

1 5 ftffimmtenM 

1 6 flgflT-XWI 



1WF8- 1 7 5 5 2 8 




[03] 



J5 



[04] 
oo 
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9 \ 

o 


D 

(5 



-90D 
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.16 
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/zzzzzzzz^ 
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